Multiple lethal effects induced by a benzimidazole anthelmintic in the anterior intestine of the nematode Haemonchus contortus.
A mechanism of benzimidazole efficacy against parasitic nematodes is postulated to involve inhibition of intestinal secretory vesicle transport via depolymerization of microtubules. We show that fenbendazole (FBZ) treatment of lambs causes pathology localized to the anterior intestine in the parasitic nematode Haemonchus contortus. The pathology included gross disintegration of the anterior intestine, DNA fragmentation in anterior intestinal nuclei with characteristics of an apoptosis-like process, and inhibition of host erythrocyte digestion. These lethal effects were associated with inhibited transport of apical secretory vesicles in the anterior intestine, and then generalized dispersal of these vesicles contents throughout the intestinal cytoplasm and worm body. Cytoplasmic accumulation of secretory vesicles and undigested erythrocytes preceded DNA fragmentation and vesicle content dispersal. Both DNA fragmentation and vesicle content dispersal were detected in disintegrated intestine and intestine that had not yet undergone disintegration. These pathologic effects in the anterior intestine appear sufficient to explain the efficacy of FBZ against adult H. contortus. The results implicate mechanisms in the anterior intestine that govern dispersal of apical secretory vesicle contents, DNA fragmentation and tissue disintegration as effectors of this pathology.